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P = 98.61 (2)° 
V = 2047.2 (6) A 3 
Z = 8 

Mo Kce radiation 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with Sapphire 
CCD detector 

Absorption correction: multi-scan 
(Cry s Alls RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )} = 0.057 

wR(F 2 ) = 0.099 

S = 0.95 

4168 reflections 

261 parameters 

2 restraints 



fi = 0.56 mm 
T = 293 K 

0.16 x 0.16 x 0.04 mm 



Diffraction, 2009) 

r min = 0.916, r max = 0.978 
8327 measured reflections 
4168 independent reflections 
1942 reflections with / > 2cr(7) 
Ri„, = 0.048 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.26 e A~ 3 

A,o m i„ = -0.26 e A~ 3 



The asymmetric unit of the title compound, C 8 H 8 C1N0 3 S, 
contains two independent molecules in which the C— S— N— 
C torsion angles are —71.7 (3) and 61.2 (3)°. The benzene 
rings and the S0 2 — NH— CO — C segments form dihedral 
angles of 80.2 (1) and 88.1 (2)° in the two independent 
molecules. In the crystal, intermolecular N— H- ■ O hydrogen 
bonds link the molecules into chains in the 6-axis direction. 

Related literature 

For the sulfanilamide moiety in sulfonamide drugs, see; Maren 
(1976). For its ability to form hydrogen bonds in the solid 
state, see; Yang & Guillory (1972). For hydrogen-bonding 
modes of sulfonamides, see; Adsmond & Grant (2001). For 
our study of the effect of substituents on the structures of N- 
(aryl)-amides, see: Gowda et al. (2000), of A^-(aryl)-methane- 
sulfonamides, see: Gowda et al. (2007) and of ./V- (substituted 
phenylsulfonyl)-substituted amides, see: Gowda et al. (2010). 



Table 1 

Hydrogen-bond geometry (A, °). 




Experimental 

Crystal data 

C 8 H 8 C1N0 3 S 
M r = 233.66 
Monoclinic, Pl^/n 



D- 


-H- ■ A 




D—H 


H-A 


D- ■ A 


D-H-A 


Nl 


-H1JV- 


■03' 


0.85 (2) 


2.03 (2) 


2.848 (4) 


162 (3) 


N2 


-H27V- • 


■06" 


0.84 (2) 


1.96 (2) 


2.788 (4) 


172 (3) 



11.215 (2) A 
■■ 9.393 (2) A 
19.655 (3) A 



Symmetry codes: (i) — x 4- \. y — \, — z + |; (ii) — x + 1, y — |, — z + \. 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHEEXE97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2086). 
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^-(l-ChlorophenylsulfonyTjacetamide 

K. Shakuntala, S. Foro and B. T. Gowda 

Comment 

The structures of sulfonamide drugs contain the sulfanilamide moiety (Maren, 1976). The affinity for hydrogen bonding 
in the solid state due to the presence of various hydrogen bond donors and acceptors give rise to polymorphism (Yang & 
Guillory, 1972). The hydrogen bonding preferences of sulfonamides have also been investigated (Adsmond & Grant, 2001). 
The nature and position of substituents play a significant role on the crystal structures of A^arylJ-amides and iV-(aryl)- sulf- 
onamides (Gowda et al. , 2000, 2007, 2010). As a part of studying the effects of substituents on the structures of this class of 
compounds, the structure of A r -(2-chlorophenylsulfonyl)-acetamide (I) has been determined (Fig. 1). The asymmetric unit of 

(I) contains two independent molecules. The rms deviation of a fit of the inverted molecule 2 (containing C12) on molecule 
1 (containing Cll) is 0.278 A for 12 fitted atoms (excluding H atoms and O atoms SO2 groups). In one of the molecules, the 
conformation of the N — C bond in the C — SO2 — NH — C(O) segment has gauche torsions with respect to the S=0 bonds, 
the torsional angles being CI 5— N2— S2— 05 = -54.0 (4)° and C 1 5— N2— S2— 04 = 176.4 (3)°. The conformations of the 
N — H and C=0 bonds of these segments are anti to each other, similar to that observed in iV-(phenylsulfonyl)-acetamide 

(II) (Gowda et al, 2010). 

The molecules in (I) are bent at the 5-atom with a C — S — N — C torsion angles of -71.7 (3)° and 61.2 (3)° in the two 
independent molecules, compared to the values of -58.8 (4)° in (II), 

Further, the dihedral angles between the benzene rings and the SO2 — NH — CO — C groups in (I) are 80.2 (1)° in molecule 
1 and 88.1 (2)° in molecule 2, compared to the values of 89.0 (2)° in (II). 

In the crystal structure, the intermolecular N-H-0 hydrogen bonds (Table 1) link the molecules into chains in the 
6-direction. Part of the crystal structure is shown in Fig. 2. 

Experimental 

The title compound was prepared by refluxing 2-chlorobenzenesulfonamide (0.10 mole) with an excess of acetyl chloride 
(0.20 mole) for one hour on a water bath. The reaction mixture was cooled and poured into ice cold water. The resulting 
solid was separated, washed thoroughly with water and dissolved in warm dilute sodium hydrogen carbonate solution. 
The title compound was reprecipitated by acidifying the filtered solution with glacial acetic acid. It was filtered, dried 
and recrystallized from ethanol. The purity of the compound was checked by determining its melting point. It was further 
characterized by recording its infrared spectra. 

Plate like colourless single crystals of the title compound used in X-ray diffraction studies were obtained from a slow 
evaporation of an ethanolic solution of the compound. 
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Refinement 

The H atoms of the NH groups were located in a difference map and later restrained to the distance N — H = 0.86 (2) A. 
The other H atoms were positioned with idealized geometry using a riding model with the aromatic C — H distance = 0.93 
A and methyl C— H = 0.96 A. All H atoms were refined with isotropic displacement parameters (set to 1 .2 times of the 
U eq of the parent atom). 



Figures 




Fig. 1. Molecular structure of the title compound, showing the atom- labelling scheme. Dis- 
placement ellipsoids are drawn at the 50% probability level. 
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Fig. 2. Molecular packing in the title compound. Hydrogen bonds are shown as dashed lines. 



iV-(2-Chlorophenylsulfonyl)acetamide 



Crystal data 
C 8 H 8 C1N0 3 S 
M,- = 233.66 
Monoclinic, Pl\ln 
Hall symbol: -P 2yn 
a = 11.215 (2) A 
b = 9.393 (2) A 
c = 19.655 (3) A 
(3 = 98.61 (2)° 

V= 2047.2 (6) A 3 

Z=8 



.FCOOO) = 960 

D x = 1.516 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1468 reflections 

6 = 2.6-27.9° 

|i = 0.56 mm 1 

7=293 K 

Plate, colourless 

0.16x0.16x0.04 mm 



Data collection 



Oxford Diffraction Xcalibur 
diffractometer with Sapphire CCD detector 

Radiation source: fine-focus sealed tube 



4168 independent reflections 
1942 reflections with/> 2a(7) 
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graphite i?int = 0.048 

Rotation method data acquisition using co and (p scans 9 max = 26.4°, 9 m i n = 2.9° 
Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2009) 

r min = 0.916, r max = 0.978 £ = -9— >11 

8327 measured reflections / = -24— >19 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )] = 0.057 

wR(F 2 ) = 0.099 

5 = 0.95 

4168 reflections 
261 parameters 
2 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[c 2 (F 2 ) + (0.0348P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.26 e A~ 3 
Ap min = -0.26eA~ 3 



Special details 

Experimental. Absorption correction: CrysAlis RED (Oxford Diffraction, 2009) Empirical absorption correction using spherical har- 
monics, implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.17437 (11) 
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0.0865 (4) 


SI 
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0.38303 (5) 


0.0430 (3) 
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0.19970 (19) 


0.4751 (2) 


0.39993 (13) 


0.0544 (7) 
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0.27435 (19) 
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0.41421 (12) 


0.0536 (7) 
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0.5660 (3) 


0.26563 (13) 
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CI 
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0.4343 (4) 
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0.39431 (19) 


0.0474 (10) 



sup-3 



supplementary materials 



C3 


U.04U3 (3) 


A A 1 1 O /C\ 
U.4HO (j) 


A /1AOA 

U.4Uoy yl) 


A AC/CT /I 1 \ 

U.Ujoz (11) 


I IT 

hl3 


fi 7fi07 
U. /UoZ 


a T c^O 
U.3 jOo 


C\ /1flC*7 

U.4UD / 


fl fl/^7* 

U.Uo /* 


C4 


U.0j3Z (3) 


A CC71 /C\ 

U. j jZ3 (j) 


A A lOA 

U.4zsU yl) 


A AC*7T /I 1 \ 
U.Uj 11 (11) 


II /I 


A 77QO 

U. /ZV5 


u. jyio 


A AVXQQ 

U.43oo 


A A/CQ* 

u.uoy 


Cj 


A CC1/1 f/1\ 

U.JJ34 (4) 


A /CI/1 C f/1\ 

U.034J (4) 


U. 43133 (iyj 


fl flC/IQ f 1 1 \ 

u.uj4y (ii) 


rij 


U.JOZ3 


a 77aa 

u. /zyy 


A A A 1 *7 

U.443 / 


U.Uoo^ 


Co 


A /I /I A1 fl\ 

U.44U3 (3) 


A C7/C1 f A\ 

U.J /03 (4) 


A /11/C/1/C /10\ 

U.41o4o (lo) 


A A/1 C C ( 1 A\ 

U.U4jj (1U) 


i i/c 
hlo 


A 1 777 

U.3 /Z / 


a /enc 
U.o3ZJ 


A A 1 0*7 

U.41o / 


A ACC * 

U.Ujj* 


C/ 


A T2 C/1 f 1\ 

U.Z3 j4 (3 ) 


A A A~\ A ( A\ 

U.4414 (4) 


a ocfi/^ f'>^ 
U.ZjUd yl) 


fl f!107 

u.u3oz (y ) 


Co 


A 1 QQO n\ 

u. iyyo (3 j 


U.3o /3 (4) 


A 1 7Q'>/1 / I Q\ 

U.l /yZ4 yiy) 


A A C C 7 (\\\ 

U.UjjZ (11) 


I I Q A 

1 loA 


U.ZJZ3 


fl 1 1 fK 
U.3 1UJ 


C\ 1 7H0 

u. i /uy 


U.UOO 


lion 

riots 


fi 7fl/C7 

U.ZUOZ 


A A CJ-)H 

U.40Z / 


f\ 1 /17A 

U. 14 /U 


fl fl/c/c* 

U.Uoo^ 


rioC 


A 1 1 0 1 

U. 1 lol 


fl 1 CI *7 

U.3 j3 / 


A 1 71 O 

U. 1 /3o 


fl fl/c/c* 

U.Uoo 


C\ 7 
Clz 


fl "71 "700 ffl\ 

u. / 1 /oo (y j 


A 1 0/1 /I *7 /'I fl\ 

U.3o44 / (1U) 


fl 1 fl 1 T7 f/C\ 

U. 1U1Z / (o) 


fl f!7/1 7 f /I \ 

U.U /4Z (4 ) 


Q7 
oZ 


u. jjzuy j 


A C7Q/1 C /I 1 ^ 

U. J /y4J (1 1) 


A 1 OQfll 

u. ioyu3 ) 


A ACIfl (X\ 

U.UJ3U (3 ) 


<J4 


fl /I fl 1 0 f 7\ 

U.4V1Z (Z) 


Pt A A /Cfl f 1\ 

U.440U (3 ) 


r\ 10C11 /1/1\ 
U.loJll (14J 


fl fl/^O/C fo\ 

U.UooO (o ) 


Uj 


a ennn f7\ 
U.jUUU (Z) 


fi innn fi\ 

u. /uuy (3 ) 


fl O 1 /Cflfl f 1 c\ 

U.ZloUU (1 Jj 


fl fl/Cfl/C f o\ 

u.uoyo (o ) 


Uo 


A 7CC17 f7\ 
U. / JV / (Z) 


U. /o3y {3 ) 


fl 7T7C10 f1 /1\ 

u.zz /yo (i4j 


fl fl^fl/^ fO\ 

U.UoUo (o ) 


JNz 


U.oo3U (3) 


A C /I C*7 

U.j4j / (3) 


A T1/C/1A f 1 *7\ 

U.Z3o4U (1 /J 


A A/1/CA fO\ 

U.U4oU (5) 


rlZJN 


fi /coi fi\ 
U.ov3 (3 ) 


U.4oU yl ) 


flT/171 f10\ 

U.Z4/1 (loj 


fl flCC* 

U.Ujj 


/"■a 
Cy 


A CO /I O fl\ 

U.jo4o (3) 


A /OC*7 //1\ 
U.OZJ / (4) 


A 1 A/CA/C f 1 A\ 

u.iuoyo (iy) 


A A1AA fA\ 

u.u3yy (y) 


f^ 1 A 
C1U 


a £/iqc /7\ 
U.04yj (3 J 


A cine 
U.J3yj (4J 


A A/;70 f7\ 

u.uo /o yi) 


A A/177 (\ f\\ 

U.U4 / / (1U) 


/~i 1 1 

CI 1 


U.003U (3) 


A C*7*7/1 f C\ 

U.J / /4 (j) 


A AA1 C /">\ 

U.UUIj yl) 


A A/C/1 1 /1 1\ 

U.Uo43 (12) 


1 1 1 1 

ril 1 


fi 7fi/co 

u. /uoy 


n ci A/i 
U.J 1 y4 


fl flT/1 1 

— U.UZ41 


fl f!77* 

U.U / / 


C 1 7 

Clz 


U.olzl (4) 


a /cnn/; fc\ 

u.oyyo (j) 


-U.Uzoo yl) 


A A/CAO f 1 1\ 

U.Uoyo (13) 


1 1 1 7 

rilZ 


U.0ZU3 


a 77/I /l 

U. /Z44 


A A71 C 

— U.U / 1 J 


A AO/1 * 

U.Us4^ 


CI J 


fi c/i 0*7 fi\ 
U. j4o / (3) 


fl "70/O f/1\ 

U. /5oZ (4) 


fl fl 1 1 A (1\ 

U.U1 14 (3 ) 


fl fl/CC7 f 1 1\ 

U.UojZ (13) 


1 1 1 1 
ri!3 


U.J 1 J 1 


A 0"7A1 

U.O /Uz 


A AA*7*7 

-u.uu/ / 


A A*70 * 

U.U fa* 


C14 


A CI /I 7 f 1\ 

U.J34Z (3) 


A "7CAA ( A\ 
U. / JUU (4) 


A A*7*7/C f>\ 

U.U / /o yl) 


A ACTA /I 1 \ 

U.UJ3U (11) 


H14 


0.4903 


0.8091 


0.1026 


0.064* 


C15 


0.7731 (3) 


0.6440 (4) 


0.2501 (2) 


0.0486 (10) 


C16 


0.8857 (3) 


0.5899 (4) 


0.2931 (2) 


0.0636 (12) 


H16A 


0.8666 


0.5536 


0.3358 


0.076* 


H16B 


0.9429 


0.6662 


0.3021 


0.076* 


H16C 


0.9199 


0.5151 


0.2688 


0.076* 



Atomic displacement parameters (A 2 ) 
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U.UU34 1 1) 


A AA/1 (^\ 

U.UU4 yZ ) 


C1U 


A A /I 7 /")\ 

U.U4 / (ZJ 


A AIO 

u.u^y yl) 


A ACC /TA 

U.Uj j yj ) 


A AA/1 C /"1 Q\ 

U.UU43 yVo) 


A A A 1 

U.UU1 (Z) 


A AA1 /")\ 

— U.UU3 (z J 


Cll 


A A*7 /I \ 

0.074 (3) 


A ACA 

0.059 (3) 


A AZZ A //I ^ 

0.060 (4) 


a aac 

0.005 (2) 


A A 1 T f'~>\ 

0.013 (2) 


A AA /I \ 

-0.004 (3) 


C12 


0.091 (3) 


0.067 (3) 


0.049 (3) 


0.000 (3) 


0.001 (3) 


0.000 (3) 


C13 


0.069 (3) 


0.051 (3) 


0.068 (4) 


0.006 (2) 


-0.014 (3) 


0.008 (3) 


C14 


0.044 (2) 


0.046 (3) 


0.066 (4) 


0.0048 (19) 


-0.001 (2) 


-0.006 (3) 


C15 


0.056 (3) 


0.039 (2) 


0.050 (3) 


0.003 (2) 


0.005 (2) 


-0.008 (2) 


C16 


0.070 (3) 


0.054 (3) 


0.061 (3) 


0.004 (2) 


-0.009 (2) 


0.005 (2) 



Geometric parameters (A, °) 



Cll— C2 


1.728 (4) 


C12— C10 


1.729 (4) 


SI— Ol 


1.421 (2) 


S2— 05 


1.420 (2) 


SI— 02 


1.425 (2) 


S2— 04 


1.424 (2) 


SI— Nl 


1.638 (3) 


S2— N2 


1.647 (3) 


SI— CI 


1.765 (3) 


S2— C9 


1.761 (4) 


03— C7 


1.210(4) 


06— CI 5 


1.209(4) 


Nl— C7 


1.377 (4) 


N2— CI 5 


1.366 (4) 


Nl— H1N 


0.850(17) 


N2— H2N 


0.835 (17) 


CI— C2 


1.383 (4) 


C9— C14 


1.386 (4) 


CI— C6 


1.384 (4) 


C9— C10 


1.393 (5) 


C2— C3 


1.375 (4) 


C10— Cll 


1.382 (5) 


C3— C4 


1.375 (5) 


Cll— C12 


1.361 (5) 


C3— H3 


0.9300 


Cll— Hll 


0.9300 


C4— C5 


1.369 (5) 


C12— C13 


1.373 (5) 


C4— H4 


0.9300 


C12— H12 


0.9300 


C5— C6 


1.373 (4) 


C13— C14 


1.377 (5) 


C5— H5 


0.9300 


C13— H13 


0.9300 


C6— H6 


0.9300 


C14— H14 


0.9300 


C7— C8 


1.490 (5) 


C15— C16 


1.499 (4) 


C8— H8A 


0.9600 


CI 6— H16A 


0.9600 


C8— H8B 


0.9600 


C16— H16B 


0.9600 


C8— H8C 


0.9600 


C16— H16C 


0.9600 


Ol— SI— 02 


119.34(15) 


05— S2— 04 


120.45 (16) 


Ol— SI— Nl 


109.54(15) 


05— S2— N2 


108.97 (17) 


02— SI— Nl 


105.33 (15) 


04— S2— N2 


103.94(16) 


Ol— SI— CI 


107.31 (16) 


05— S2— C9 


107.31 (17) 


02— SI— CI 


110.00(15) 


04— S2— C9 


109.35 (17) 
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XT 1 C 1 f~* 1 

JN 1 — bl — CI 


1 A/1 11 ( 1 C\ 

1U4. 32 (1j) 


Z" 1 ! XT 1 CI 

C/ — JN 1 — bl 


c /i\ 
124. j (2) 


Z" 1 ! XT 1 I I 1 \T 

C/ — JN 1 — H1JN 


ni /i\ 
121 (2) 


ci XT 1 U 1 XT 

M — JN 1 — H1JN 


1 1 ^ ^1\ 

115 (2) 


PI ni p/r 

C2 — CI — Co 


1 IV.Z (3) 


C2 — CI — bl 


123.2 (3 J 


p/l ni ci 

Co — CI — bl 


11 /.J \p) 


C J — Cz — C 1 


12U.U (3) 


p-i pi i 
C3 — Cz — Cll 


11 /. / (3) 


/ • i pi /-ii i 
CI — Cz — Cll 


ill. 5 (3) 


Cz — C3 — C4 


1 in 1 f A \ 

12U.2 (4) 


PI pQ I I "J 

Cz — C3 — H3 


1 ly.y 


/~M t~~"l T_T1 

C4 — C3 — H3 


tin n 
1 Ly.y 


PC p A f 

CD — C4 — C3 


1 in 1 
12U.1 (3) 


PC p /] I I 1 

CD — C4 — H4 


1 in n 
IZU.U 


P "J p A II /) 

Co — C4 — H4 


1 in n 
12U.U 


P/l nr pz: 

C4 — Cj — Co 


1 in 1 //i \ 
IzU.l (4) 


P/l nr TTC 

C4 — Cj — H j 


1 in n 
12U.U 


Co — Cj — rlj 


1 in n 
IZU.U 


PC /-i/: ni 

C j — Co — C 1 


1 in /i /i \ 
12U.4 (3) 


PC Pi£ II Z 

Cj — Co — Ho 


1 1 Ct o 

llv.o 


p 1 /-l/" TT Z" 

CI — Co — hlo 


11(1 o 

ny.o 


r\i r~"i xti 
U3 — C / — JN 1 


111 A (1 \ 

111 A (3) 


U3 — C / — Co 


11/1 /I //I \ 

124 .4 (4) 


xti r^H o 
JN 1 — C/ — Co 


ii/i i /"i \ 
114.1 (3) 


CI PR T4RA 
i — v. o — nort 


i\jy. j 


C7 — C8 — H8B 


109.5 


H8A — C8 — H8B 


109.5 


C7 — C8 — H8C 


109.5 


H8A — C8 — H8C 


109.5 


H8B — C8 — H8C 


109.5 


Ul — Si — JN 1 — C/ 


/ii n 
4z.y (3) 


Oz — M — JN J — C / 


1 "71 C /1\ 

1 /Z.J (z) 


r^i ci mi r^"7 
CJ — M — JN J — C / 


11 H (1\ 

-71.7 (3) 


UJ — M — CJ — CZ 


1 11 O (1 \ 

1 /z.o (3) 


Oz — S J — C J — Cz 


/I 1 C \ 

41.5 (3) 


JN J — M — CJ — Cz 


11 C\ (1\ 

-/l.U (3) 


/~i 1 ci r^i r^/; 
UJ — a 1 — CJ — Co 


-5.5 (3) 


Oz — J> J — CJ — Co 


IT/" O /Q \ 

— 13o.o (3) 


Ml ci r^i r^/r 

JN J — M — C J — Co 


i 1 n i 
11U. / (3) 


Co — C J — Cz — C 5 


n i 

0.3 (5) 


i> J — C J — Cz — Cj 


no n \ 
1 /o.U (3) 


Co — C J — Cz — CJ J 


1 on n (i \ 
— loU.U (3) 


M — CI — Cz — Cll 


1.8(5) 


CI— C2— C3— C4 


0.8 (6) 


Cll— C2— C3— C4 


-179.0 (3) 


C2— C3— C4— C5 


-1.4 (6) 


C3— C4— C5— C6 


1.0 (6) 


C4— C5— C6— CI 


0.1 (6) 



XTI CI f~^C\ 

jnz — bz — cv 


1 nc nc /i £.\ 
lUJ.yj (lo) 


fl f XTI C 1 

CI J — JNZ — az 


1 11 z /1\ 

123.J {!) 


pi f XTI TU1XT 

CI J — JNZ — hlzJN 


1 n /i\ 
123 [1) 


CI XTI U1XT 

bz — JNZ — rlZJN 


1 1 1 ^i~\ 
113 (2) 


/~i i a /-ip. pin 

c 1 4 — cv — c i u 


1 1 O 1 f A\ 

11 0.3 (4) 


py pn c 1 

C 1 4 — CV — oz 


111/1 

1 1 / .4 (3 J 


Pin pn c i 
C1U — CV — bz 


ii/i n n\ 
124.U (3) 


ni i p 1 n pn 

Cll — ciu — cv 


1 in i /ia 
IzU. / (3) 


pi i p 1 n i 
Cll — CIU — Clz 


1 1 O 1 

11 0.1 (3) 


p C\ pip, P11 

Cv — C l u — Clz 


111 i /i \ 
Izl.Z (3) 


pn pi i pin 
Clz — Cll — CIU 


1 in 1 /'/i\ 
IzU.l (4) 


pn pi 1 ii i i 
Clz — Cll — rll 1 


1 in n 
IZU.U 


Pin pi i ttii 
CIU — Cll — rll 1 


1 in n 
12U.U 


pi i pii pi i 
Cll — Clz — C13 


1 1 n n ( a\ 
liy.y (4) 


PI 1 P11 TT11 

Cll — Clz — nil 


1 in n 
IZU.U 


PII p 1 1 TJ11 

C13 — Clz — nil 


1 in n 
12U.U 


pn pi i pi/i 
C 1 Z — C 1 3 — C 1 4 


1 in o sa\ 
lZU.0 (4) 


pn pi i ui i 
C 1 Z — C 1 3 — rl 1 3 


1 in /: 

iiy.o 


p 1 /| P1 1 XJ11 

C 1 4 — C 1 3 — H 1 3 


i in /; 

iiy.o 


pii p 1 /i pn 

C 1 3 — C 1 4 — cy 


1 in 1 (A \ 
12U.1 (4) 


PI 1 P1/1 TT1/1 

C13 — C14 — H14 


1 1 n n 

ny.y 


pn pii tt 1 /i 
Cy — C 1 4 — H 1 4 


1 1 n n 

ny.y 


Oo — CI J — JNZ 


1 in c 
lZU.0 (3) 


p/T 1 C pi / 

Oo — C 1 j — C 1 o 


11/1 £ 

124.0 (3) 


XTI PK p 1 

JNZ — CI j — Clo 


ii/ii 
114. / (3) 


V 1 J — V 1 o — 1 1 1 Urt 


1 Ui'. J 


C15 — C16 — H16B 


109.5 


H16A — C16 — H16B 


109.5 


C15 — C16 — H16C 


109.5 


H16A — C16 — H16C 


109.5 


H16B — C16 — H16C 


109.5 


PC ci XTI PK 

<Jj — bz — JNZ — CI j 


c/i n 
— j4.U (3) 


r\A ci XTI PK 

U4 — bz — JN Z — C 1 j 


1 1£ /i /i\ 
1 /0.4 (3) 


pn ci XTI PK 

cy — bz — JNZ — CI J 


<C1 1 

ol.2 (3) 


r\z ci pn pi a 

Uj — bz — cy — c 1 4 


11 c \ 

— 13. j (3) 


r\A ci r^Ci p 1 /l 

U4 — bz — cy — C 1 4 


1 1 O O /QA 

1 lo.o (3) 


xti ci pn p 1 /i 

JN z — bz — Cy — C 1 4 


1 in o /"]\ 
— 12y.O (3) 


p.c ci pn pin 
U J — bz — cy — C 1 U 


1 ii i 

1 11.1 (3) 


r\A ci pn pin 
U4 — bz — cy — C 1 U 


— jj.o (3) 


xti ci pn pin 

jn z — bz — cy — c i u 


jj.y (3) 


pii pn pin p 1 1 
C 1 4 — Cy — C 1 U — C 1 1 


n i fz\ 

0.2 (5) 


ci pn pin p 1 1 
bz — Cy — C 1 U — C 1 1 


1 /4.5 (3) 


pii pn pn pi i 
C 14 — Cy — C 1 U — Clz 


no n 

1 /S. / (Z) 


ci pn pi a pii 

S2 — C9 — C 1 0 — C12 


-6.9 (4) 


C9— C10— Cll— C12 


-0.5 (6) 


C12— C10— Cll— C12 


-179.1 (3) 


C10— Cll— C12— C13 


0.9 (6) 


Cll— C12— C13— C14 


-0.9 (6) 


C12— C13— C14— C9 


0.7 (6) 
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C2— Cl— C6— C5 
SI— CI— C6— C5 
SI— Nl— C7— 03 
SI— Nl— C7— C8 



-0.7 (5) 
177.7 (3) 
6.9 (4) 
-173.2 (2) 



CIO— C9— C14— C13 
S2— C9— C14— C13 
S2— N2— C15— 06 
S2— N2— C15— C16 



-0.3 (5) 
-175.0 (3) 
0.7 (5) 
-178.8(3) 



Hydrogen-bond geometry (A, °) 
D—H-A 
Nl— H1N-03' 
N2— H2N-06" 



D — H 
0.85 (2) 
0.84 (2) 



H—A 
2.03 (2) 
1.96 (2) 



D-A 
2.848 (4) 
2.788 (4) 



D—H-A 
162 (3) 
172 (3) 



Symmetry codes: (i) -x+1/2, >>-l/2, -z+1/2; (ii) -x+3/2, y-V2, -z+1/2. 
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